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Access Methods and Apparatus 



The present irjVention 
vessel, in part^culcir 
fixed offshore 



10 



15 



20 



25 



relates to method and apparatus for providing access from a 
a relatively small vessel, to a relatively larger vessel or to a 
strucbone. 



Uirger 



When worldnci 
often necessa|y 

vesseO 
worksite migljt 
vessel, or a 
like where 
motion of a 
transfer vessAI, 
fh<ed offehon 
othenAflse) 
onto a flisxibl 
structure, 
working In a 
relative motion 
Stepping 
easy to slip 
crushed 
of waves an<p 
vessel on 
there is also 
structure. 



ficed 



meiintenance^ 



Tills 



Ifhoin 



reasons. 



Porth^e 
30 v^set to a 
parameters, 
0,7m to Im 
wave oondrtlions 



^tsea, or on similar large body of watar such as larger lakes, It Is 
for personnel to transfer from a relatively small boat CtransPer 
red to carry them to a worksite onto the worksite Itself. The 
be a larger vessel, sudi as when a pilot needs to board the larger 
of^hore structure such as an oil or gas rig, wind turbine or the 
workers need access from time to time. (Given that the 
vessel is usually much less relative to the motion of a smaller 
r the term fixed structure will be used hereinafter to redter to both 
structure and relatively larger y^sels, unless the mtitssA requires 
< tonventionally, a worker Is required to step from the transfer vessel 
s or rigid ladder or onto a rigid gangway at the side of the ftced 

Is hazardous, particularly ftor those who are not accustomed to 
[fiarlne environment- In all but tiie calmest of seas, relative motion 
between the transfer ve^el and the fb®d stmcture is substantial, 
a moving transfer vessel onto a stationary ladder Es diflfteult and It Is 
I, potentially, to ftll Into the water. This carries the danger of being 
the transfer vessel and the fixed structure. Because of the motion 
the effect of cunrents it Is, In any case, dHTicult to keep the transfer 

I, I.e. in the correct position with respect to the fixed structure, and 
the danger of collision between the transfer vessel and tiie fixed 



4nd^ 



betvreen 



$taitionj 



I, safety regulations limit the transfter of personnel from a transfer 
tbced structure t» times when the sea conditions are within certain 
typically to drcumstances where the wave height Is less than about 
The consequence of this ts that many working days are lost when 
are such that access to the fixed structure Is not possible. This can 
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represent a mjijor expense for those Involved in the construdSon and maintenance 
of ofl^hore l^qimes, 

The present ir ventton seeks to allevfate these problems by providing a method and 
apparatus which allow safe access from a transfer vesel to oflshore fb^d 
structures, esjiedalty in a greater range of sea condftions. 

According to 1 1 first aspect of the present invention, there Is provided a method of 
providing acD^ from a transfer vessel to a fixed structure comprldng: 

providing at le^ one guide wire on the transfer vessel; 

connecUn | the at least one guide Wire between a location on the transfer vessel 

and an at achment location on the fixed sb^icture pnmimate the location of 

entr/ to t ie fixed sb-uoure; 

controliini} tiie transfer vessel so that it is m^ntalned in spaced apart relation to 
the fixed >trud3jre and so thatti^e at least one guide wire Is maintained at a 
desired b inslon; 

providing at least one Inflatable member attached to a said guide wire by means 
of a plurc Hty of sildable fi?dng^ the inflatable member being transformable from 
a compai ted state to an extended state by inflation thereof; 
Inflating i he inflatable member witfi an Inflating fluid such that the sBdable 
fbdngs slide along a said guide wire and the inflatable member expands from its 
compact! id state to its extended state to span the ^ap between the transfer 
vessel ar d the fbced structure. 



Prel^erably 
said guide 
structure 



ti-te 



method further comprises providing two guide wires and connecfa'ng 
between a location on the transfer vessel and points on the fbced 
pn^ximate the location of entry to the fixed structure. 



vyires 



In an altem rtiv© variation the method further comprises providing a single inflatable 
member wit li a guide wire at respective sides thereof. 



PI043l4Ga2 



According to a 



20 



25 



30 



second aspect of ihe Invention there Is provided apparatus for 



providing a bridge strtjcture for the transfer of personnel from a translfer vessel tx> a 

fixed structure compifeing: 

at least one Inflatable member being transformable from a compacted state t» 

an extended state by InflaHon thereof; 
means for inflating the Inflatable member, 

at least ore guide wire extendable from the transfer vessel to an attachment 
location o 1 the fbcBd structure proximate the location of enby to the fixed 
structure; 

10 means foi applying a desired tension to the at least one guide wire; 

a pluielttv of sndable fixings slldaWe along a said guide wire on inflation of the 
at least o ie inflatable member, by means of which fixings the at least one 
Inflatable member is operalively suspendable from the at least one guide wire, 

15 In one prefei|red variation, the apparatus comprises a single Inflatable member. 

in altemauvi preferred variations, the apparatus comprises a plurality of inflatable 
members witch are mdependentiy Inflatable. 



Preferably 
expanded 
personnel 



ti-e 



using 



apparatus comprises at least one inflatable member which, in its 
has an upper surffeice which operatively forms a wallwray for 
the bridge scrucbure. 



In another [ referred variation, the apparatus further comprises means for joining 
two or mo« Inflatable members together to fomn said walkway. 

Preferably, aid two or more inflatable members are joined In sideHay-slde relation. 

In another irefert'ed arrangement the apparatus ftJrther comprises inflatable 
membetB d jflning In their expanded state side walls of the bridge structure. 
Pr^rably, the apparatus forther comprises means for joining two or more inflatable 
members tijgether to form said side walls, said two or more inflatable members 
preferably ^eing joined In side-by-side relation. 
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Where the app aratus comprises a single Inflatabte memberr preteably an upper 
surface said fnrtatable (nember operatlvely forms a walkway for personnel using the 
bridge sttnictu le.^ln one preferred variation said upper surface Includes a non-slip 
surface. 



thi s^pparatus further comprises a plurality of upright posts attach^ at 
s^d jnfl^bble mend)er and ropes or nets atlached to said posts. 



preferred variation the apparatus further comprises at least one safety 
lengthwise of the bridge to whldi a user's safety harness is 



S tachable. 



In one confiduratlon of tiie Invention, the at least one Inflatable member ts, in its 
e)q>anded st^te, operaUvely suspended below a single guide Wire. 



Alternatively^ 



the at least one Inflatable member may be, In Its expanded ^bS/ 



operatively ^ jspended between a pair of substantially parallel guide wires. 

According bo a third aspect of the invention ttiere Is provided a transfer vessel 
having mouiited tiiereon apparatus defined in the second aspect of the Invention. 
Preferably t^ e transi^r vessel comprises an inflatable boat^ In particular an (UB. 

According t£ a fourth aspect of the Invention there Is provided a mounting structure 
form mount hg an apparatus as defined in the second aspect of the invention on a 
transfer vessel, comprising at least one of; 

0 means for accommodating rotational movement of the transfer vessel 
witfli reqi>ect to the a pp a rat u s ; 

ii) means for accommodating translational movement of the transfer 
ve se) with respect to the apparatus; and 

iii) means for accommodating ptehing movement of the tran^r vessel 
wi h req>ect to the apparatus. 



Pt042l4G&2 



an 



Accordmg to a 
for mounting 
transfer vesse 

a first moijnting 

a second 

mounting 



10 



fifth aspect of the Invention there is provided a mounting structure 
apparatus as defined In the second aspect of the Inventian on a 
oomprteing: 

component mounted In rotatably fixed relation to the vessel 
JountSng component mounted on the first mounting component end 
rotatebly fixed relation t» the apparatus, the first and second 
components being rotatable vm\ respert to one another. 



preferably, the first and second components define a slew ring beaiing. 
Praferably t4 mounting Stnidure further comprises a first fteme element disposed 



between the i 



second component and the apparatus and mounted with translational 
freedom of n ovement with respecl to the second mounting component On less 
prefen^d var ations of the irwentJon, means for allowing transiatlonat movement 
s vessel and the apparatus may be provided in the absence of the 



IS between the 



means for p«rmitHng rotab'onai movement). 



20 



Jn another 
mearis ai 
translational 



daped 



25 



purred embodiment the mounting structure flirther comprises biasing 
to bias the first frame element towards 8 desired location in Its 
rnoAion« 



30 



Preferably a so the mounting smidure further comprises a second frame element 
pivotally mounted with respect to the second mounting component operatsvely 
attached to the apparatus, wherein the second fl^me element operalively pivots 
about a nonUially horfeonlal axis substantially peipendicular to the longitudinal axis 
of the at least one inflatable member when extended. (Again, in less preferred 
variations o 'the Invention, the above pivot means may be provided In the absence 
of the mear s for allowing rotational and/or translational movement between the 
transfer v Jsel and the apparatus). In the most prefen^d embodiments of this 
aspect of tf e Invention means for allowing all three of rotational, b^nslational and 
pivoting m( vement are provided. 
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Preferably thepecond frame element Is plvotally mounted on the first frame 
element 

According to i sixth aspect of the Invention there fs provided transfer system 
comprising a mounting strudiure as defined above and an apparatus as defined in 
the second asj^ect of the Invention attached thereto. 

A seventh asdect of the Invention provides a transf^ vessel having mounted 
thereon a mojnting structure as defined above. 



An eighth asdect of the invention provTdes a transfer vessel having mounted 
thereon a tra isfer system accxirding to the sixth aspect of the invention. Preferably 
the transfer y^sei Is an inflatable boat;^ in particular an RIB. 

IS For a better ^nd^^ndlng of the invention and to ^ow how the same may be 

carried Into e ffed; reference wtli be mader by way of example only, to the following 
drawings, in mil^i 



Hgune 1 is a 
20 mounted 



belween 



Rgure 2 is a sdiematic plan view of an apparatus of the Invention when mounted 
between a bansfer vessel and a fixed offshore structure; 



ard 



25 Rgures 3 
apparatus o 



Figure 5 Is s 
when 



I attad'sd 



Rgure 6 is ii 



Rgure 7 Is a 
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diagrammatic reprssentatlon of an apparatus of the invention when 
a transfer vessel and a fixed ofl^ore structure; 



4 are schematic cross sections through typical embodiments of the 
the Invention; 



schematic end view of a mounting means according to the invention 
to an apr>aratw of the invention; 



schematic plan view of the apparatus of Rgure 5; 



side ^ew of the apparatus of Rgure 5; 



mi&Oi . O3rAugV04 -03* 



Hgures Ba anc 
means aoGsrdl rtg 



5 Rgure 9 Is a 
according to 



c lagrammatic plan view of an apparatus and mounting means 
1 18 invention when arranged on a transfer vessel; and 



Hgures 10a tc> 
invention from 



10 



Rgure 11 Is a diagrammatic dde view of an apparatus according to another 
embodiment vf the Invendon when mounted on a transfer vessel; 



Hgure 12 Is a 
15 deployed; 

Rgure 13 Is 
deployed; 



diagrammatic side view of the apparatus of Figure 11 when partially 



I diagrammatic side view of the apparatus of Rgure 11 when fijWy 



20 Rgures 14, 
attachment 
with ttie Invehtlon; 



Rgure 17 is 
25 Hgurellfinia 



Hgure 18 is 
Rgure 11 In 



30 Rgure 19 Is 
guide wire 
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81> are diagrammatic side views of an apparatus and mounting 
to the Invention when arranged on a transfer vessel; 



lite show diagrammatlcally die deployment of the apparatus of the 
an RIB; 



15 



cf 



and 16 are diagrammatic plan views showing stages In the 
guide wires from a transfer vessel to a fixed stmcture, in accordance 



diagrammatic plan view of a transfer vessel and an apparatus of 
partially deployed staise; 



3 diagrammatic plan view of a transfer vessel and an apparatus of 
a fully deployed state; 



a diagrammaUc plan view showing an alternative arrangement of a 
extending between a transfer vessel and a fixed stnicturej and 
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Rgure 20 is a i liagrammstlc plan vi^ shovmig a further alternative arrangement of 
9 guide wire e|(tending between a transfer vessel and a fixed strucbire. 

Referring now In partScular to Rgures 1 and 2, there Is shown an apparatus 10 
according to t le invent'on which provides a bridge for personnel to transfer on fbot 
ftom a transfer vessel 50 1x3 a ffocedofiBhorest^ Inthe 
embodiment i iustrated, the fixed c^ore structure is a part of a wind bjrUne, but 
the fixed ofTsI lore structure could equal!/ be a larger vessel (in relab'on to tiie 
transfer vessc^l 50), a coastal structure such as a sea wall, breakwater or Jett/ or 
even (althouc h less likely) a vessel of dmilar ^ to the transfer vesel 50, 

When installc d between the transfer vessel SO and the fixed offshore sbudure 70, 
the apparatu } 10 provides a means by which personnel sudt as commissioning or 
maintenance personnel for a wind turbine can step between the transfer vessel 50 
and the facet structure 70 with greater safely and in a wider range of sea 
conditions. ; Its point of attadiment to the fixed structure 70, the nslatSve motion 
of the appari itus 10 with respect to the fixed structure 70 is slight, or even 
negligible, and similarly the nelaUve motion b^een the apparatus 10 and the 
vessel 50 at Che point where the apparatus 10 meets the vessel Is minimised, 
despite the 1 act that the transfer vessd may be pitching, rolling or mo^ring back and 
forth by act! m of the waves on the vessel 50, Thus the healih and safety risks 
assodated v rhh stepping from a vessel 50, moving unpredictably because of wave 
motion, to t ie fixed structure 70 are eliminated. 



ithi^ 
aie 



50 



In summary 
between 
members 
the vessel 
of personnc 
maintaining 
vessel 
prevailing 
should ^il. 



f the apparatus 10 uses one or more tensloried ropes 12 extending 
vessel SO and the fixed structure 70 from which one or more inflatable 
su^nded. When Inflated, the inflatable members 14 extend ftom 
to the fixed structure 70 and provide a safe walkway for the transfer 
. Also, the vessel 50 is allovrad oonslderat)le freedom of movement in 
its station with respect to the fixed structure 70, which allows the 
opedator to ac^ust the position and/or heading of tfie vessel to accommodate 
4^ather oondiUons. Further, in the unlikely event that the apparatus 10 
the apparatus falls Into the watar and, because of the inflatable 



8 



member(s) M 
r^cue can be 



, the apparatus ftoate, so providing a safe reftige for personnel until 
effected^ 



In use, the apparatus 10 Is provided In 5ts compact (non-inflated) state on the 
5 transfer vesse 1 50. The transfer vessel 50 Is brought a location prosxlmafce the fixed 
structure 70 s nd at least one, but preferably two wires 12 carrted by the vessel 50 
are conneds6( I to the fixed sboicture 70 at a suitable location 74 of entr/ onto the 
structure su< h as a Iadder72 or platTbrm on the filled sbxidure 70- The locatJon 70 
Is most piefei ably at a point v*hich is above the maximum wave hdght In the 
10 prevailing coi iditions. On the transfer vessel 50 the wires 12 are attached to means 
for malntainli ig a substantially constant tension In the wires 12. Suitable means 
include wfind es 16 fitted with constant tension devices. Such winches 16 are 
known in the art 

15 Whai conn© Hon by means of wires 12 bebween the transfer vessel 50 and the 
fljted sbirctui e 70 by means of the wires has been established, the transfer vessel 
may adjust i s location to a posWon further away from the fixed structure 70. m 
the chosen l< )cation, the transfer vessel 70 thrusts away from the fixed structure 70 
but Is res&al ned from moving away by the wires 12. Thus the desired tension Is 

20 maintained 1 1 the vw'res 12. 

The apparat JS 10 comprises a plurality of slldable fixings 18 through which a wire 
12 passes, rhe slldable fixings 18 connect the Inflatable members 14 to the wlreCs) 
12r wherebv the Inflatable members 14 may be suspended from The wire(s) 12. 
25 The slldable fbdngs 18 may convenlentty include rings through which a wire 12 
passes. To establish the walkway between the transfer vessel 50 and the flxed 
sttuchire 7C r the inflatable members 14 are inflated with a suitable Inflation fluid 
which is most conveniently air. The air may be pumped Into the inflatable members 
14, or may » supplied form an air storage source such as compressed air cylinders. 

Hie inflatab le members 14 each tal« the fonn of a longitudinally extensive tube 
which, whei exbended, spans the gap between the transfer vessel 50 and the fixed 
structure 711. The tubes are preferably independently inflatable, so that any 



30 
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Inflation faHurJi of one tube does not cause ^ilure of cAhers of the inflatable tubes 
14. Thus, infl rtion of «he inflatable members causes the slfdabie fixings 18 tao fiiide 
along the wir%(s) 12 as the inflatable members extend, until the inflatable members 
14 are tully a tended and suspended from the guide wire(s) 12. Thus, tn its 
Inflated state, the apparatus ID of the invention, and In particular the inflatable 
members 14 < sxltend from the vessel to the point of entry 74 to the fixed structure 
70. In this St ate,„the Inflatable members 14 may be fixedly secured 1x> tiie guide 
wtte(s) 12 to prevent any retradlon of the inflatable members 14. 



10 In a prefierrec 
extensive wit|i 
personnel 



arrangement, safety ropes may be provided substantially co- 
the Inflatable members 14 to Which safety harnesses worn by 
be attached during transf^ across the apparatus 10. 



m5y 



Jn using the i ipparatus 10, personnel step onto a surface defined (or supported) by 
15 an Inflatable member 14. This transition is made from a safe area well wfthin the 
deck area 52 of the transfer vessel 50, so that in the event of any slip or trip at this 
stage the pei son 54 remains on the deck 52. Personnel then move up tfie 
apparatus IC by walking along the surface 56 until they reach the entry location 74 
of the fixed i trudiire where they can safely step onto the access ladder 72 or 
platform befsre undipplng their safety harness. The step onto the entry location 74 
Is easy in th^ absence of relative motion between the apparatus 10 and the fbced 
structure 70 



Referring In 



partacular to Figures 3 and 4 It can be seen that the apparatus 10 of the 



embodiment 



25 Invention mi ly comprise a plurality of inflatable members 14a^ 14b and 14c. In the 



of Rgun? 3, prindpal inflatable members 14a are attached tx> the 



slidabie fixir gs which In turn are supported on a pair of guide wires 12. Inflatable 
members 1^ b define the surface on which personnel 54 may waik across the 
apparatus 10 and Inflatable members 14c define side walls which assist in 



30 preventing 



)ersonnel 54 from falling from the structure. 



The constnJctlon of the embodiment In Figure 4 Is similar^ ^cept that the Inflatable 
members aje suspended via slidabie fixings 18 irom a single guide wire 12. In each 



10 



of the embodifnents 
joined one to 



of Hgures 3 and 4 the Individual Inflatable members 14 may be 

Another, but eadi fe most preferably independently inflatable. 



Although the apparatus 10 of the invention has been prindpally described above as 
5 employing a j luralHy of inflatable members 14, In &no«ier advantageous 

embodiment 1 1 single tnflatsWe member i4d may be used. Such a conSb^iction is 
Ulustrated in igures 5, 8a, 8b and 10. In this embodiment, an upper part of the 
inflatable mXber I4d pto>4des a surface on which personnel 54 may traverse the 
apparatus 10, In prePeired anangements, ttils upper surtto may be provided willi 
10 a non-slip su ftce, such as a noa-sllp coaling, m aJtemative arrangements, a 
surf&ce 58 ot i which personnel 54 walk may be supported by an upper surface of 
the inflatable member 1^. Meally in this embodiment, a plurality of upright posts 

56 attached it intervals to said Inflatable member 14d Is provided and ropes or nets 

57 are atladied to said posts 56. The upright posts 56 may, for example, be 

1 5 attached In fL<fid relation to some of the slidable fixings 18, for example to every 
thW fixing 1 8. m this way, when ttie apparatus 10 Is in its compacted state, the 
upright post i S6 lie In dose proximity to one another and become spaced apart as 
the Inflatable i member 14d achieves Its expanded state (see in partiailar Rgure lOa 
to 10c). Alt imatJvely, the upright posts 56 may be separately attachable to the 
20 inflatable m, snber 14d after its expanded state has been reached. Ropes or nets 57 
ecbending b stween t*ie upright posts 56 assist in preventing personnel 54 from 
falling from the apparatus 10 when b^versing it. and a safety rope may be 
provided, aicaiihed for example to first and last upright posts 56, to whldi a saftety 



25 



harness be dipped. Cross members 50 may be provided which extend laterally 
between rei spedive pairs of upright posts 56 for assisdng in retaining the upright 



posts 56 in 



their desired position. 



30 



of 



vessel 



Rgures 5 
apparatus 
transfer 
can surge, 
in respor«^ 
adversely 

P1042I4GB2 



10 illustrate in parWcular mounting means 80 Ibr use with the 
the present invention which provides compliant freedom for the 
P^l 50 with respect to the apparatus 10, so that the transfer vessel 50 
traverse back and forth, pitch and rail vrith respect to the apparatus 10, 
« i to vtfave movement to which the transfisr vessel 50 is subject, without 
i ifPecHng the appaiBtus 10, its mountings or the fixed sbfucture 70 and. 
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20 



25 



30 



more espeaally 
allowing the 



In tJie case of smaller transfer ve^els SO such as RIBs, without 
atparatus 10 to adversely affect the transfer vessd 50. 



deferring In 
mounting 
with rotationa 
comprises a 
the transfer 
mounting 
The mounting 
other. A 
Thus, by mea 
invention has 
to adopt a 
weather or 
A, B and C 
weather/ 



waves. 
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finsti 



vessel 



pi irUcular to Rgures 5 to 7 the mounting means 80 comprise a first 
eleri^ent 82 which provides the transfer ve^l 50 and the apparatus 10 
freedom with respect to one another. The first mounting element 82 
mounting component 84 which is fixedly attached to the dedc of 
50 and a second mounting component 86, attached to the first 
con|ponent and which also Is (indirectly) attadied to the apparatus 10. 

oompor^nts 84, 86 have rotational Ireedom with nsspect to eadi 
preferred form of the first mounting dement 82 is a slew ring bearing, 
ns of the first mounting element 82/ after the apparatus ID of the 
been attached to the fixed structure 70, the transfer vessd 50 Is free 
heading, during the transfer of personnel 54^ to fevour the 
conditions, A range of different headings is illustrated by positions 
oil the apparatus 10 in Figure 9. The heading Is typically determined by 
currents or obsbuctions at the transfer site* 



su table > 



s<sa 



Attached to the second mounting component 86 Is a first frame element 88, The 
first frame el ament Includes first and second parts SSa, 88b which are slldably 
mounted wit i respect to one another. Specifically/ part 88a is mounted in fixed 
relation to se cond mounting component 86 and part 88b Is free to execute 
tnanslational movement with respect to part 88a. The translation freedom of the 
part 88b witii r^pect to part 88a accommodates the back and forth movement of 
the transfer /esse! SO with respect to the apparatus 10, as can be seen from a 
comparison jf Figures 8a and 8b. The permitted movement of the vessel which Is 
accommoda ed is Indicated by arrows D-D. 

In a preferred embodiment, a bias is applied to the second frame element part 88b, 
most prefenibly to urge the part 88b towards the mid point of its permitted 
translationa motion. Suitable biasing means indude elastic cord (e.gp shodc cord) 
or rate contoUed damping systems. One important oI>jective of the biasing means 
Is to provide i a metiiod of force limitation to prevent excessive force l>eing applied to 
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the vessel, 
the part 88b. 



-nhe bias fbn»s applied t» the part 88b may be symmeWcal or 
with regard to the two opposed direcHon of penmHted movement of 



Locidng mears 
82 to prever^t rotational 
ssatopre^/erit 
stowage of ttie 



10 



may be prov/lded to independently lodcUie first mounBr^ element 

movement and/or to lock the part 88b wMi respect to part 
transiational movement, as may be desftable fiw transport storage or 
apparatus 10. 



An upper par ; of the component 88a may preferably define a surface 88d on which 
personnel rtii y stand before stepping onto the apparatas 10. Although the surface 
88c may itse f be sut^Ject to transiational and or rotational movement, there Is little, 
If any, movement vifRh resped to the apparatus 10. "mis stepping from the deck 52 
onto the surl ace 88c Is simple, as is stepping firom the surface 88c onto the 
15 apparatus II i 



A second ftafne element 90 Is attached to the end of the apparatus 10 to support 
the apparsti s 10 in use. The second frame element 90 Is also ptvotally connected 
at 92 to the first frame element part 88b, so that the second frame element 90 and 
the first fran le element part 88b pivot with respert to one another about an axis E-E 
which is nonilnany horizontal and which is substantially perpendicular In use to the 
I axis of the mflatable memberCs) 14. ^Nominally horizontar is used in 



20 



25 



k>ngltudlnal 

the sense ti- at the pivot axis would be substantlally horizontal when the transfer 
vessel 50 Is on a flat calm sea. Of course, in more usual sea conditions, some 
variatfon frc m the true horizontal is inevitable. The pivotal connection 92 
accommodctes pitch and roll of the transfer vessel 50 caused by wave motion. 



Further the pivotal connection 92 may allow the apparatus 10, In Its compact state, 
to be letained in a safe stowage position as indicated in Rgure lOa. When required 
for use, the apparatus 10, supported in second frame element 90 may be pivoted 
30 about axis 1 E-E 60 Its use position (Figure J.0b), prior to InflaSon of the inflatable 



member(s) 
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14 (Hg 10c). 



13 



3. AUG. 2004 15:33 



10 



HARRISON SODDARD FOO 



MO. 043 P. 18 



In prefefred ai rangements utfng the mounting means 80, ttie wires 12 may 
tennlnate on tKe second frame element 90. The connection between the vAres 12 
and the seoon i flrame element 90 ma/ desirably be designed to break at a 
predetiemilnec I force In order to limit tensile forces ^iplied to the trand'er vess^ 50 
by the appara tus 10 in use. AIso^ the attachment b^ween the end of tine apparatus 
10 and the se :»nd frame element 90 may desirably be designed to 1^11 (n the event 
of excess f )rGe, thereby to allow the v^sel to move away fliom the apparatus 
10, for exami: te Jn severe weather conditions. 



Although 
apparatus 10 
also suitable 
14, such as 



thebiounting means 80 has been primarily desoibed In relation bo an 
:a>mprt^ng a single Inflatable member 14d, the mounting means are 
br use with apparatus 10 Including a plurality of inflatable members 
Illi^trated In Figures 3 and 4. 



are j 



15 An alternaHv i embodiment of the apparatus of the invention Is shown In Figures 11 
to 20. In thi > alternative embodiment, the apparatus 100 is maintained in Its 
inflated state for all or part of Its worWng or operational period, that Is, In addition 
to the specif c tJme when the apparatus is disposed between a transfer vessel 150 
and a fixed s tructure 170. For example^ a work site where the apparatus 100 of 

20 this embodlr lent of the invention is deployed may Include a number of fixed 

structures 1" 0, such as wind turbines, to or from which personnel are transfisrred at 
various time ; during the operational period. In this case it Is Inconvenient to deflate 
and re-lnflat s the apparatus 100 each time It is transfBrred between one fixed 
structure 17 ) and another. Aocordtnglyr In this embodiment of the Invention ttie 

25 apparatus 1 30 is maintained In Its Inflated state at least for movement of the 
apparatus l&O from one fixed structure 170 to another fixed structure 170. For 
longer mov« ments^ e,g, journeys to the work site from the transfer vessel's home 
port, the dp paratus 100 may be in Its deflated state. 

30 In acoordar ce with this embodiment erf tiie inventSon, the transfer vessel 150 is 
provided with at least one slider 110 on which one end of the apparatus 100 Is 
mounted. " he slider 110 is preferably a rigW rail or, more preferably/ 9 pair of rails, 
one which I he apparatus 100 is slldabty mounted. The rails are pr^erably 
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14 



recHUnecH-, bui: 
may be/foreaUi 
pair of rails l; 



10 required) on 



may, If appiopriate, be curved. In other constructions, the slider 
imple, one or more tensloned wires or cables. In figures 14 to 20, a 
.1, 112 Is shown. 



Rails 111, li: are fixedly mounted on the transfer vessel 150. In the illustrated 
example the rails ill, 112 extend in parallel from a highest point near the central 
region of the vessel 150 to a lowvest point nearthe Stem oP the vessel 150. As can 
be seen in pa rticular in Rgure 11, the apparatus 100 is carried duriitg movement of 
the vessel be ween fixed sbvdures 170 (and during any other movements, as 

I he rails 111, 112 so that one end 114 of the apparatus is towards the 
upper and of the rails 111, 112 and one end 116 of the apparatus Is towards the 
lower end of the rails 111, 112. The end 114 of the apparatus 100 is preferably 
permanently attached to the rails 111, 112 and remains so attached when 
deployed, ho^vever, a releasable attachment is not precluded. The end 114 Is 
15 attached by i citable means (not spedficaHy shown) such as casters, which allow the 
end 114 to s Ide up and down the rails 111, 112 when required to do so. The end 
116 may be }3Ut ne^ not be) releasably secured to the rails 111, 112. 

For deploym ant of the apparatus 100, firstly the guide wire or wires 120 are 
20 secured to « le fixed structure 170, preferably by one of the methods as described 
below. If nc t already (I.e. permanently or seml-permanentiy) attached, the end lie 
of the appar atus is attached to the or each guide wire 120. For the purposes of this 
example, of the apparatus, it is assumed that there are two guide wires 120. For 
example, thi j end 116 of the apparatus 100 may Include one or more slots channels 
25 or other pas sageways through which the guide wires 120 pass. From the position 
shown in nt|ure 11, the apparatus 100 Is caused to slide down the rails 111, 112 so 
that end lH > moves along the guide wires 120. For example, the apparatos may be 
moved with respect to the rails 111, 112 by means of a winch and cable 
arrangemer li or other suitable means. The apparatus 10 Is so moved until the end 



30 114 Is at or 
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■ near the end of the rails 111, 112 at which point it reaches Its maximum 
exter\slon with respect to the transfer vessel 150, as depleted In Rgura 13. The 
position of i he transfer vessel 150 Is continuously monitored and adjusted as 
necessary s o that the end 116 of the apparatus 100 is tecatad In the desired 
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position with r espect to Oie fbeed sbvcture 170 so that personnel may transfer 
easily fmm Vn z apparatus 100 to the fixed stnidure. In preferred arrangements, 
the guide wins 120 are connected, on the transfer vessA 150, to winches 122, 
pref^rabiy ooi istant: ten»on winches whereby the transfer vessel 150 Is maintained 
In apprtadmaleiy constant relation to the fbced structure 170 by adjusbnent of the 
length ofthebulde wires 120. 



15 



20 



25 



In a preferreil enibbdimot^ the transfer vess^ ISO Is provided wRh a foldable or 
collaps^Ie \» ider 130 whidi is stowed below the line of rails 111, 112 when not 
10 required for i se^^so as not to interfere with the deployment of the apparatus 100. 
in the niustn ted'example, the ladder 130 is in two parts 131, 132 whidi are pivoted 
with respect bo one anotiier and are oonnedBd by a lintcage 134. Lini«;age 134 is 
cxmnected to a pivoting post 136 Which pivots about an ajds at 138 to move the 
ladder 130 ft om its sixiwed to its deployed position. 

Figures 14, : 5 and 16 Hiustrate one metiiod by which guide wires 120 are attached 
to fixed strui ture 170. In Figure 14, the transfer vessel ISO shown approaching 
the fixed str icture 170, with its bow 151 leading. When tiie transfer vessel 150 is 
proximate ti e fixed strudure 170, guide wires 120 are attached to suitable 
attachment MJints on the fixed stmcture 170. As Indlrated above, the attochment 
points are & > located that when the apparatus 100 is deployed, personnel may 
transfer safctly fhsm the apparatus 100 onto the fixed strudure 170. Thus, in 
particular, t ie attachment points will normally be so located that the deployed 
apparatos lOO is above the maximum wave tieight m the example of Rgures 14 to 
IS, two gu1<Je wires 120 extend In paralld from the transfer vessel 150 to the fixed 
structure 1' 0. Each guide wire 120 indudes a loop 124 at its end which is simply 
placed over, on or around an appropriate attachment point 172 on the fixed 
structure i: 0. The attachment point 172 may, for example Include a locking or 
latching mqans which secures the loop 124 from t>ecoming unintentionally 
30 detached. 



As indicatep 
the fixed 



In Rgures 15 and 16, after ilie guide wir^ 120 have been attedied to 
s^cture 170, the transfer vessel 150 Is turned and manoeuvred Into its 



16 



desired allgnrr ent and position witti respect to the fixed structure 170- The 
alignment of t le transfer vessel will depend on factors su* as wind and sea 
conditions. Hie apparatus 10, 100 is then deployed as described above. 



^, is shown In Figure 19 in which only one guide wire 120 

3uide wire 120 Includes a single loop 124a at its end which is placed 
:one or more suitable attachment means 172, 



An alternattvq arrangement 
tsused. The 
over, on or 



aiound 



alternative 



A further 
120 is also u^ 
end of the gild 
fixed structuie 
to a winch i:!2. 



en^ngement Is shown In Rgure 20 In whitft a single guide wire 
J, m this case, the guide Wire has no loop 124. Rather, the leading 
Je wire 120 is passed through suitable attachment means 172 on the 
170 and then returned to the vessel vwhere it is preferably connected 
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Claims 

1. A method of providing access from a transfer vessel to a fixed structure 
compnstn' \z 

providing at least one guide wire otx the transfer vessel; 
connecHn i the at least one guide wire between a localjon on the transfer vessel 
and an at Eachment location on the fixed structure pro)dmate the location of 
entry to t le fixed structure; 

oontrollin j the transfer vessel so that it is maintain^ In spaced apart relation to 
the fixed dructure and so that the at least one guide wire is maintained at a 
destredbsnslon; 

providing at least one Inflatable member attached to a said guide wire by means 
of a plun Wtf of sitdable fi>dngs, the inflal^bte member being tnansformable from 
a compa( ted state to an extended state by inflation thereof; 
inflating he inflatable member with an inflating flucd such that the slidable 
fixings si de along a said guide wire and the inflatable member expands from its 
compacted state to Its extended state to span die gap between the transfer 
vessel ai id the fixed structure. 

2. A methcd as claimed In daim 1 comprising: 

providin ) two guide wires and connecting said guide wires between a location 
on the t ansfer vessel and points on the fDced structure proximate the locafion of 
entry to the fixed structure. 



25 3. Amethcid 
member 



as daimed In daim 2 wherein comprising providing a single inflatable 
with a guide v^nre at respecUve sides thereof. 



4. Apparatus for providing a bridge structure for the transfer cf personnel from a 
transfer vessel to a fixed structure comprising : 

at least one Inflatable member being transformable from a compacted state tn 
an extended state by inflation thereof; 



means 



tor Inflating the inflatable member; 



18 



|0^::>i2601^vp3-Aug-0#MD3t^ 



at least on 
location oif) 
structure; 
means foHappIying 

a plurality 
at least oifiQ 
InHatable 



e guide vnre extendable from the transfer vessel tn an aBBchment 
the fixed structure pra>dmatB the location of entry to the fixed 



a desired tension to the at least one guide wire; 
of slldabte fixings slldable along a said guide vwire on Inflation of the 

inflatable member, by naeans of wWch fixings tfie at least one 
member is operatJvely suspendable from the at least one guide \wire. 



5. Appaiatu i as datmed in dalm 4 comprising a single fnflatBi^le member. 



10 



6. Apparatus 
wMch 



as claimed In daim 6 comprldng at least one Inflatable member 
Its €sxpanded state, has an upper surface which operatively forms a 
walkway for personnel using the bridge structure. 



7, Apparatus 
IS vwhicdi, in 



8. ApparatLS 
Inflatable ! 
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9. Apparatus 
are joinc d 



10. Apparatips 
25 dining 
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as daim^ In daim 4 comprising a plurafity of inflatable members 
independentiy Inflatable. 



as claimed in daim 7 comprising means for jcwning two or more 
members togetiier to form said walkway. 



as claimed in daim 8 wherein said two or more Inflatable members 
In side-by-side relabon. 



as daimed in claim 6, 7, 8 or 9 fijrther comprising inflatable members 
In their expanded state side walls of the bridge stmcture. 



11. Apparatus as daimed In daim 10 comprising means for joining two or more 
inflatablje members togsdier to form said ^de walls. 

30 12. Apparatus as daimed In daim 11 wherein said two or more Inflatable members 
are join 2d in slde-bv*slde relation. 
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13, Apparatus as daimed in claim 5 wher^n an upper surface said inflatable 
member cieratlvely farms a wali^way for personnel using the bridge stmcCure. 



14. Apparatus 
5 suriace. 



15. Apparatus 
posts 
attached 
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16»Apparatuis 
safety rope 
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as dalmed in dalm 13 wherein said upper surface Includes a non-sHp 



attached 



30 



as .daf med In daim 5 or 13 fiirmer comprising a plurality of upright 
at intervals to said inflatable member and safety ropes or nets 
said po£te. 



as claimed In any of claims 4 to 15 further comprising at least one 
ecbending lengthwise of the bridge to which a useKs safety harness 
is operatif/ely attadiabie. 



15 17. Apparatus 
member 
wire. 



as claimed In any of claims 4 to 16 wherein the at least one Inflatable 
5, in its expanded state, operatively suspended below a single guide 



IS.Apparatis 
20 member Is, 



as claimed In any of claims 4 to 16 wherein the at least one Inflatable 
V in its expanded state^ operativety suspended between a pair of 
substantially parallel guide wires. 



25 



19. ApparBti iS as dalmed in any of daims 4 to 17 for carrying out the method of 
anyof dalms 1 to 3. 

20. A transffir vessel having mounted thereon apparatus as daimed In any of daims 
4tol9. 



21. A transfer 
30 pardcutiir 



22. Mounting 
19 on a 
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vessel as dalmed in daim 20 comprising an inflatafcrte boat> In 
an FOTI- 



structure form mounting an apparatus as daimed In any of claims 4 to 
transfer vessel comprising at least one of: 



20 



20 
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i) irjeans 
with 

ii) irteans 



with 



Z3. Mounting 
19 on a 
10 a first TTiGlunUng 
a second 
attached 



tor accommodaUng rotational movement of the transfer vessel 
respect to the apparatus; 

ft>r accommodating translatlonal movement of the transfer 
with respect to the apparatus; and 
r leans for accommodating pitching movement of the transfer vessel 
respect to the apparatus. 



smicture for mounting an apparatus as dalmed In any of claims 4 to 
tijansfer vessel comprising; 

"component mounted in rotatebty fcced relation to Uie vessel 
mounting component mounted on the first mounting component and 
in rotatably fixed relation to tine apparatus, the first and second 
components bting rotatable with respect to one another. 



mountinc 

15 24. A mounti ig stmcture as claimed in claim 23 wherein the first and second 
compone nts define a slew ring bearing. 



element 



25. A mounqng 
frame 
mountec 
mounting } 



structure as dalmed in claim 25 further comprising biasing means 
to bias the first frame element towards a desired location in Its 
translatipnal motion. 



26.Amount[ing 
adapted 



27. A mounfing 
second 
component 



30 



elemenl 
perpenclicui; 
when 
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structure as claimed in dalm 23 or 24 further comprising a first 
disposed between the second component and tiie apparatus and 
with translatlonal freedom of movement with respect to tine second 
component. 



structure as claimed in any of dalms 23 to 26 further comprising a 
rame element pivotally mounted with respect to the second mounting 
operatjvely attached to the apparatus, wherein the second frame 
operatively pivots about a nominally horizontal axis substantially 
ar to the longitudinal sas of the at least one inflatable member 
extended. 
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28. Amountinj 
is plvotally 



29. A transfer 
S 23 to 28 



system comprising a mounting structure ss claimed In any of daims 
qnd an apparatus as daimed In any of ctedms 4 to 18 attadied thereto. 



transfer vessel 



30. A 

any of da 
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structure as d^Amed in dalm 27 wherein the second frame element 
mounted on the finst frame element. 



having mounted thereon a mounting structure as daimed In 
ms 23 to 28. 



10 31. A transfet] vessel having mounted thereon a transfer system as daimed in daim 
29. 

32. A transfei vessel as daimed in datm 31 comprising an Inflatable boat;, in 
particular an IUB« 

15 

33. ApparatU! > substantially as hereinbefore desaibed witii reference to any of 
Figure 1 to 10. 

34. Mounting structure substantially as hereinbefore described with reference to any 
20 of I=igur45 to 10. 

35. A method substantially as herdnbefore described with reference to any of 
Figures H Xd 10. 

25 36. A b^nsf^" vessel having mounted tiiereon apparatus as claimed in daim 33. 

37. A transfiir vessel having mounted thereon a mounting struclure as daimed in 
claim 34. 



30 38. A transfer 
an 



system comprising a mounting structure as daimed in daim 34 and 
appaj'atus as daimed in daim 33 attached thereto. 
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39. A transfer 

38a 



/essel having mounlEd thereon a transfer system as dalmed in daim 
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Access Methods and Apparatus 



Access mean: ; are provided for accessing a fbced oRshore structure such es a wind 
turbine, Isrge r vessel or ti^e Rte form a srnaUer transfer vessel. One or more guide 
wir^ are cor nected from the vessel to the fixed structure and placed fn tension by 
directing the transfer vessel away from tfie fixed structure, inflatable members are 
si^endable From the guide wires and Inflation of the infiatable members causes 
them to e)Cte rtd along the guide wires to form an access surface acrora which 
personnel m; ly walk to access the fixed structure from the vessel. Mounting means 
are also prov Ided which aocximmodate relative rotational, translatlonal and pitching 
movement or the apparatus and vessel, casued by wave modon. 
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